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CONTEXT: Solar-wind induced potential sputtering of the lunar surface may be a more efficient erosive 
mechanism than the “standard” kinetic (or physical) sputtering. This is partly based on new but limited 
laboratory measurements which show marked enhancements in the sputter yields of slow-moving, highly- 
charged ions impacting oxides. 

Lupar surface sputtering yields are important as they affect? estimates of the compositional changes in the 
lunar surface, its erosion rate, as well as its contribution to the exosphere. 

GOALS: The enhancements seen in the laboratory can be orders of magnitude for some surfaces and highly 
charged incident ions, but seem to depend very sensitively on the properties of the impacted surface in additior 
to the fluence, energy and charge of the impacting ion. For oxides, potential sputtering yields are markedly 
enhanced and sputtered species, especially hydrogen and light ions, show marked dependence on both charge 
and dose. ) 

Potential puttering data for lunar regolith analogs are nonexistent. Limited data and the rudimentary nature 
of bur understanding of the underlying processes, however, keep the question of the relative importance of 
potential sputtering an open one. 

APPROACH: Jo help answer this question, we plan to (1) measure some relevant sputter yields at Oak Ridge National 
Laboratory’s Multicharged Ion Research Facility (MIRF) using lunar simulant materials, (2) develop a kinetic model to quantify 
contribution of pote 


A schematic of an interaction between 
a slow, highly charged ion and a 
surface. [From Yamazaki and Kuroki I 
(2002).] 


Some observed characteristics of 1 

Proton yield from potential sputtering have been shown 


For insulators, potential sputtering is the dominant 
mechanism by which surface atoms are lost in impacts I 
of slow ionsl 



Changes in the elemental abundances of a KREEP soil expo led to 
solar wind ions (p-Fe) as a function of time assuming kinetit 
sputtering only: 








